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(ii) TITLE OF THE INVENTION: NUCLEOTIDE SEQUENCES OF HIV-1 TYPE (OR SUBTYPE) 
ANTIGENS 

(iii) NUMBER OF SEQUENCES: 103 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Finnegan, Henderson, Farabow, Garrett & 

Dunner, L.L.P. 

(B) STREET: 1300 I Street, N.W. 

(C) CITY: Washington 
CD) STATE: DC 

(e) country: usa 
(F) ZIP: 20005-3315 

(v) COMPUTER READABLE FORM: 

(a) medium type: Floppy disk 

(b) computer: IBM PC compatible 

(c) operating system: pc-dos/ms-dos 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/817,441 

(B) FILING DATE: ll-JUL-1997 

(Vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: PCT/FR 95/01391 

(B) FILING DATE: 20-OCT-1995 

(Vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: FR 9412554 

(B) FILING DATE! 20-OCT-1994 

(Vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: FR 9502526 

(B) FILING DATE: 03-MAR-1995 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Meyers, Kenneth 3. 

(B) REGISTRATION NUMBER: 25,146 

(C) REFERENCE/DOCKET NUMBER: 03260.6005-00000 

(ix) TELECOMMUNICATION INFORMATION : 

(A) TELEPHONE: 202-408-4000 

(B) TELEFAX: 202-408-4400 

(2) INFORMATION FOR SEQ ID NO: 1: 
(i) SEQUENCE CHARACTERISTICS: 

(A) length: 23 base pairs 
(b) TYPE: nucleic acid 
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(1) GENERAL INFORMATION: 
(i) APPLICANT: 



CO strandedness: single 
(D) topology: linear 

Cii) molecule type: other nucleic acid 

(A) description: /desc = "oligonucleotide" 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

AGTGGATWYA TAGAAGCAGA AGT 

(2) INFORMATION FOR SEQ ID NO: 2: 

Ci) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
Cb) TYPE: nucleic acid 
CO STRANDEDNESS: single 
Cd) topology: linear 

(ii) molecule TYPE: other nucleic acid 

CA) DESCRIPTION: /desc = "oligonucleotide" 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
ACTGCYCCTT CHCCTTTCCA 
C3 C2) INFORMATION FOR SEQ ID NO: 3: 



Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 28 base pairs 
W Cb) type: nucleic acid 

\I CO strandedness: single 

~ CD) TOPOLOGY: linear 



Cii) MOLECULE TYPE: Other nucleic acid 

Ca) description: /desc = "oligonucleotide" 



ry 



^4 Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

2 GCTCTAGATG GGGATCTCCC ATGGCAGG 
C2) INFORMATION FOR SEQ ID NO: 4: 
Ci) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 30 base pairs 
Cb) type: nucleic acid 
CO strandedness: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: Other nucleic acid 

CA) DESCRIPTION: /desc = "oligonucleotide" 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
GCTCT AGATC AGGGAAGAAT CCCTGAGTGT 
C2) INFORMATION FOR SEQ ID NO: 5: 
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(i) SEQUENCE CHARACTERISTICS: 

(a) length: 7 amino acids 
(B) TYPE: amino acid 
CO STRANDEDNESS : single 
(D) topology : linear 

(ii) molecule type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Cys Lys Asn Arg Leu lie Cys 



INFORMATION FOR SEQ ID NO: 6: 
CO SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) type: amino acid 

CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

Cii) molecule TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Arg Leu Leu Ala Leu Glu Thr Phe lie Gin Asn Trp Trp Leu Leu Asn 
1 5 10 15 

Leu Trp Gly Cys Lys Asn Arg Leu lie cys 
20 ~ 25 

INFORMATION FOR SEQ ID NO: 7: 

Ci) SEQUENCE CHARACTERISTICS: 
Ca) LENGTH: 37 amino acids 
CB) TYPE:* amino acid 
CO STRANDEDNESS: single 
Cd) topology: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Arg Ala Arg Leu Leu Ala Leu Glu Thr Phe lie Gin Asn Gin Gin Leu 
15 10 15 

Leu Asn Leu Trp Gly Cys Lys Asn Arg Leu lie Cys Tyr Thr Ser val 
20 25 30 

Lys Trp Asn Lys Thr 
35 
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(2) INFORMATION FOR SEQ ID NO: 8: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) type: amino acid 

(C) STRANDEDNESS: single 

(D) topology: linear 

(ii) MOLECULE type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ala His Pro Gin Gin Ala 
1 5 



(2) INFORMATION FOR SEQ ID NO: 9: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

CB) TYPE: amino acid 

h* CO STRANDEDNESS: single 

o CD) topology: linear 



Cii) MOLECULE TYPE: peptide 



« Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

H Leu Trp Thr Thr Arg Ala Gly Asn Pro 

1 5 

JJJ C2) INFORMATION FOR SEQ ID NO: 10: 
fU Ci) SEQUENCE CHARACTERISTICS: 

M Ca) LENGTH: 32 amino acids 

« CB) TYPE: amino acid 

n Cc) strandedness: single 

CD) TOPOLOGY: linear 

Cii) molecule TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Ser Pro Arg Thr Leu Asn Ala Trp val Lys Ala Val Glu Glu Lys Ala 
1 5 10 15 

Phe Asn Pro Glu lie lie Pro Met Phe Met Ala Leu ser Glu Gly Ala 

20 25 30 

C2) INFORMATION FOR SEQ ID NO: 11: 
Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 20 amino acids 
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(B) TYPE: amino acid 
CO STRANDEDNESS: single 
CD) topology : linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Met Leu Asn Ala lie Gly Gly His Gin Gly Ala Leu Gin Val Leu Lys 
1 5 10 15 

Glu val He Asn 

20 

C2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 27 amino acids 

CB) TYPE: amino acid 

CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Gly Pro Leu Pro Pro Gly Gin He Arg Glu Pro Thr Gly Ser Asp He 
1 5 10 15 

Ala Gly Thr Thr Ser Thr Gin Gin Glu Gin lie 
20 25 

(2) INFORMATION FOR SEQ ID NO: 13: 

Ci) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 30 amino acids 
Cb) type: amino acid 
CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

lie Pro Val Gly Asp He Tyr Arg Lys Trp lie Val Leu Gly Leu Asn 
1 5 10 15 

Lys Met val Lys Met Tyr ser pro val Ser lie Leu Asp lie 
20 25 30 

C2) INFORMATION FOR SEQ ID NO: 14: 

Ci) SEQUENCE CHARACTERISTICS: 
Ca) length : 21 amino acids 
Cb) type: amino acid 
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CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



8K.T 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr val Asp Arg Phe Tyr Lys 
15 10 15 

Thr Lys Leu Ala Glu 
20 

(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 

LENGTH: 10 amino acids 
TYPE: amino acid 
CO strandedness: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Ser Pro Arg Thr Leu Asn Ala Trp Val Lys 
1 5 10 

C2) INFORMATION FOR SEQ ID NO: 16: 

Ci) SEQUENCE CHARACTERISTICS: 

CA) LENGTH : 10 amino acids 
Cb) TYPE: amino acid 
CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Gly Ser Asp lie Ala Gly Thr Thr Ser Thr 
1 5 10 

C2) INFORMATION FOR SEQ ID NO: 17: 

Ci) SEQUENCE CHARACTERISTICS: 

CA) length : 14 amino acids 

Cb) TYPE: amino acid 

CO STRANDEDNESS: single 

CD) TOPOLOGY: linear 

Cii) molecule type: peptide 
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Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp Arg Phe 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4 amino acids 
Cb) type: amino acid 
(c) strandedness: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Asn Pro Glu lie 
1 

M" C2) INFORMATION FOR SEQ ID NO: 19: 



Til 



Ci) SEQUENCE CHARACTERISTICS: 

CA) length: 16 amino acids 
Cb) TYPE: amino acid 
Cc) strandedness: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 



Ala val Glu Glu Lys Ala Phe Asn Pro Glu lie lie Pro Met Phe Met 

Si 15 10 15 



C2) INFORMATION FOR SEQ ID NO: 20: 
Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 9 amino acids 
Cb) type: amino acid 

CC) STRANDEDNESS: single 

CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

lie Gly Gly His Gin Gly Ala Leu Gin 
1 5 

C2) INFORMATION FOR SEQ ID NO: 21: 
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(i) SEQUENCE CHARACTERISTICS; 

(A) length: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
Arg Glu Pro Thr Gly ser Asp lie 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE type : peptide 



m (xi) SEQUENCE DESCRIPTION : SEQ ID NO: 22: 

Hi iT e Asn Asp Glu Ala Ala Asp Trp Asp 

M .1 5 

2 C2) INFORMATION FOR SEQ ID NO: 23: 
SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

molecule type: peptide 



SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Glu lie Lys lie 

5 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 8 amino acids 

B) TYPE: amino acid 

C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



m 



CD 



CiD 



(xi) 

Lys 
1 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Glu Arg Glu Gly Lys Gly Ala Asn 
1 5 

(2) INFORMATION FOR SEQ ID NO: 25: 

CD SEQUENCE CHARACTERISTICS: 
Ca) LENGTH : 14 amino acids 
(B) type: amino acid 
(c) strandedness: single 
(D) TOPOLOGY: linear 

Cii) MOLECULE type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Cys Val Arg Pro Gly Asn Asn ser Val Lys Glu lie Lys lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 26: 

Ci) SEQUENCE CHARACTERISTICS: 

Ca) LENGTH : 12 amino acids 
Cb) TYPE: amino acid 

C) STRANDEDNESS: single 

D) TOPOLOGY: linear 

Cii) molecule type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Gin lie Glu Arg Glu Gly Lys Gly Ala Asn Ser Arg 
1 5 10 

C2) INFORMATION FOR SEQ ID NO: 27: 

Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 38 amino acids 
Cb) type: amino acid 
CO strandedness: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Cys val Arg Pro Gly Asn Asn Ser val Lys Glu lie Lys He Gly Pro 
15 10 15 

Met Ala Trp Tyr ser Met Gin lie Glu Arg Glu Gly Lys Gly Ala Asn 

20 25 " 30 
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Ser Arg Thr Ala Phe Cys 
35 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEONESS: single 

(D) topology: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Gly Pro Met Ala Trp Tyr Ser Met 
1 5 

C2) INFORMATION FOR SEQ ID NO: 29: 

Ci) SEQUENCE CHARACTERISTICS: 
Ca) LENGTH: 14 amino acids 
CB) type: amino acid 

C Cc) strandedness: single 

O CD) TOPOLOGY: linear 

p 

rn C"ii) molecule type: peptide 



U C xi ^ SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

s Arg Leu Leu Ala Leu Glu Thr Leu Met Gin Asn Gin Gin Leu 

U 15 10 

fit 

K C2) INFORMATION FOR SEQ ID NO: 30: 

M Ci) SEQUENCE CHARACTERISTICS: 

O CA) LENGTH: 23 amino acids 

12 CB) TYPE : amino acid 

r CO STRANDEDNESS: single 

CD) topology: linear 

Cii) molecule type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Leu Asn Leu Trp Gly Cys Arg Gly Lys Ala lie cys Tyr Thr Ser Val 
15 10 15 

Gin Trp Asn Glu Thr Trp Gly 
20 

C2) INFORMATION FOR SEQ ID NO: 31: 
Ci) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 6 amino acids 
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(B) type: amino acid 
CO strandedness: single 
(D) topology: linear 

Cii) MOLECULE type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

cys Arg Gly Lys Ala lie 
1 5 

(2) INFORMATION FOR SEQ ID NO: 32: 

Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 5 amino acids 

Cb) type: amino acid 

CO STRANDEDNESS: single 

Cd) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



£3 Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

m Ser val Gin Trp Asn 

Si (X) INFORMATION FOR SEQ ID NO: 33: 

_£f 

71 Ci) SEQUENCE CHARACTERISTICS: 

r ~ CA) LENGTH : 28 amino acids 

s Cb) TYPE: amino acid 

M CC) STRANDEDNESS: single 



fy Cd) topology: linear 



Cii) molecule TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Arg Leu Leu Ala Leu Glu Thr Leu Met Asn Gin Gin Leu Leu Asn Leu 
15 10 15 

Trp Gly Cys Arg Gly Lys Ala lie Cys Tyr Thr ser 
20 25 

C2) INFORMATION FOR SEQ ID NO: 34: 

Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 24 amino acids 

CB) TYPE: amino acid 

CC) strandedness: single 
Cd) topology: linear 

Cii) molecule type: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Gin Asn Gin Gin Leu Leu Asn Leu Trp Gly Cys Arg Gly Lys Ala lie 
15 10 15 

Cys Tyr Thr Ser val Gin Trp Asn 
20 

(2) INFORMATION FOR SEQ ID NO: 35: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) type : amino acid 

CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 

(ii) MOLECULE type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Arg He Leu Ala Val Glu Arg Tyr 

? 1 5 

C5 (2) INFORMATION FOR SEQ ID NO: 36: 

as s 

(i) SEQUENCE CHARACTERISTICS: 
J ? ! CA) length: 6 amino acids 

"4 (B) TYPE: amino acid 

£ (C) STRANDEDNESS: single 

U (D) topology: linear 

5 (ii) MOLECULE type: peptide 

M 

=y 

=f 3 
- ~-r 

M (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

O 

U Ser Gly Lys Leu lie Cys 



(2) INFORMATION FOR SEQ ID NO: 37: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
CD) topology: linear 

(ii) molecule type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Gly Pro Gly Arg Ala Phe 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 38: 
(i) SEQUENCE CHARACTERISTICS: 

Ca) length: 6 amino acids 
(B) TYPE: amino acid 
CO strandedness : single 
(D) topology: linear 

Cii) molecule type: peptide 



Cxi) sequence description: SEQ ID no: 38: 
Gly Pro Met Ala Trp Tyr 



C2) INFORMATION FOR SEQ ID NO: 39: 

Ci) SEQUENCE CHARACTERISTICS: 
Ca) LENGTH: 6 amino acids 
CB) TYPE: amino acid 
CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) molecule type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
Gly Pro Met Arg Trp Arg 



C2) INFORMATION FOR SEQ ID NO: 40: 
Ci) SEQUENCE CHARACTERISTICS: 

Ca) length: 5 amino acids 
CB) type: amino acid 
CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Thr Phe lie Gin Asn 
1 5 

C2) INFORMATION FOR SEQ ID NO: 41: 
Ci) SEQUENCE CHARACTERISTICS: 

Ca) LENGTH: 6 amino acids 
Cb) type: amino acid 
CO strandedness: single 
CD) TOPOLOGY: linear 
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Cii) MOLECULE type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
Trp Gly Cys Lys Asn Arg 



(2) INFORMATION FOR SEQ 10 NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) type: nucleic acid 
(c) strandedness: single 
(D) TOPOLOGY: linear 

(ii) molecule type: other nucleic acid 

(A) description: /desc = "oligonucleotide 



Cxi) sequence description: seq id no: 42: 
attccaatac actattgtgc tcca 
(2) information for seq id no: 43: 

(i) sequence characteristics: 

(a) length: 24 base pairs 

(b) type: nucleic acid 
(C) STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) molecule type: other nuclei c acid 

(A) description: /desc = "oligonucleotide 



Cxi) sequence description: seq id no: 43: 
AAAGAATTCT CCATGACTGT TAAA 
(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) type: nucleic acid 

(C) STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: other nucleic acid 

(a) description: /desc = "oligonucleotide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
GGTATAGTGC aacagcagga CAAC 
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(2) INFORMATION FOR SEQ ID NO". 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) type: nucleic acid 
(c) strandedness; single 
(D) TOPOLOGY : linear 

(ii) molecule type: other nucleic acid 

(A) DESCRIPTION: /desc = "oligonucleotide" 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
AGAGGCCCAT TCATCTAACT C 



(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 526 amino acids 
(b) type: amino acid 
CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) molecule TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Met Thr Ala lie Met Lys Ala Met Gly Lys Arg Asn Arg Lys Leu Gly 
1 5 10 15 

lie Trp cys Leu lie Leu Ala Leu lie lie Pro cys Leu ser Cys Asn 
20 25 30 

Gin Leu Tyr Ala Thr val Tyr Ser Gly val Pro val Trp Glu Asp Ala 
35 40 45 

Lys Pro Thr Leu Phe Cys Ala Ser Asp Ala Asn Leu Thr Ser Thr Glu 
50 55 60 

Gin His Asn lie Trp Ala Thr Gin Ala cys val Pro Thr Asp Pro Ser 
65 70 75 80 

Pro Asn Glu Tyr Glu Leu Lys Asn Val Thr Gly Lys Phe Asn lie Trp 
85 90 95 

Lys Asn Tyr lie val Asp Gin Met His Glu Asp lie lie Asp Leu Trp 
100 105 110 

Asp Gin Ser Leu Lys Pro cys val Gin Met Thr Phe Leu Cys val Gin 
115 120 125 

Met Asn Cys Thr Asp lie Lys Asn Ser lie Asn Thr Thr Asn Ser Pro 
130 135 140 

Leu Asn ser Asn Asn Thr Lys Glu Val Lys Gin Cys Asp Phe Asn Val 
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145 

Thr Thr 

Val Thr 

Arg Leu 

Val Ser 
210 

Ala lie 

225 

Lys Asn 



Val Leu Lys 
165 

Asp Leu val 
180 

lie Asn cys 
195 

Phe Glu Pro 

Phe Lys Cys 

Val Thr Val 
245 



150 

Asp Lys Gin 
Lys lie Asn 



Asn ser Thr 
200 

lie Pro lie 
215 

Asn Glu Thr 
230 

val Thr cys 



155 

Glu Lys Lys 
170 

Ala Thr Ser 
185 

Thr lie Arg 
His Tyr Cys 



Gly Phe Asn 
235 

Thr His Gly 
250 



160 

Gin Ala Leu Phe Tyr 
175 

Asn Glu Thr Met Tyr 
190 

Gin Ala cys Pro Lys 
205 

Ala pro Ala Gly Cys 

220 

Gly Thr Gly Leu cys 
240 

He Lys Pro Thr val 
255 



Ser Thr Gin Leu lie Leu Asn Gly Thr Leu Ser Lys Gly 
260 265 



lie Met Gly Lys Asn lie ser Asp ser Gly Glu 
275 280 

Leu Asn Thr Asn lie Thr lie Ala Cys Glu Arg 
290 295 

He Gin Lys He Met Ala Gly Pro Met Ala Trp 
305 ' 310 315 

Ser Asn Thr Lys Gly Asp Thr Arg Ala Ala Tyr 
325 330 

Thr Asp Trp Asn Lys Ala Leu Lys Asn lie Thr 
340 345 

Leu val Glu Tyr Asn Gin Thr Asp Val Thr Met 
355 360 

Ser Gly Glu Asp Ala Glu val Thr Asn Phe Phe 
370 375 

Glu Phe Phe Tyr Cys Asn Thr Asn Arg Leu Phe 
385 390 395 

Cys Lys Lys Asn Met Thr Asn Asn Lys lie Asn 
405 410 

Asn Asn ser Asn Gly Thr Gin Ala lie Pro Cys 
420 425 

Val Arg Asp Trp Met Arg Gly Gly ser Gly Leu 
435 440 

Pro Gly Asn Leu Val cys Arg Ser Asn lie Thr 
450 455 

Leu Asp Thr Pro Trp Asn Lys Thr His Pro Asn 
465 470 475 

Pro Gly Gly Gly Asp Met Lys Asp lie Trp Arg 
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Asn lie 
285 

Pro Gly 
300 

Tyr ser 

cys Asn 

Glu Arg 

Lys Phe 
365 

Phe Asn 
380 

Asn His 

cys Thr 

Arg Leu 

Tyr Ala 
445 

Gly Met 
460 



Asn lie Thr 
270 

Leu He Thr 

Asn Gin Thr 

Met Ala Leu 
320 

Tyr Ser Ala 
335 

Tyr Leu Glu 
350 

Gly Asn His 

Cys His Gly 

Thr Phe Ser 
400 

Asn lie ser 
415 

Arg Gin val 
430 

Pro Pro lie 
lie Leu Gin 



Ser Thr 
Thr Gin Leu Phe Lys 



Thr Leu Arg 
480 



485 490 495 

Tyr Lys Val Val Arg Val Lys Pro Phe Ser Val Ala Pro Thr Lys lie 
500 505 510 

Ala Arg Pro Thr lie Gly Thr Arg ser His Arg Glu Lys Arq 
515 520 525 

(2) INFORMATION FOR SEQ ID NO: 47; 

(i) SEQUENCE CHARACTERISTICS: 

(A) length: 351 amino acids 

(B) type: amino acid 

(C) STRAND EDN ESS : single 

(D) topology: linear 

(ii) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 47: 

Ala Ala Gly Leu Ala Met Leu Phe Leu Gly lie Leu Ser Ala Ala Gly 
1 5 10 15 

Ser Thr Met Gly Ala Ala Ala Thr Ala Leu Thr val Arg Thr Gin His 
20 25 30 

Leu lie Lys Gly lie val Gin Gin Gin Asp Asn Leu Leu Arg Ala lie 
35 40 45 

Gin Ala Gin Gin His Leu Leu Arg Pro Ser Val Trp Gly lie Arq Gin 
50 55 60 

Leu Arg Ala Arg Leu Leu Ala Leu Glu Thr Phe He Gin Asn Gin Gin 
65 70 75 80 

m Leu Leu Asn Leu Trp Gly cys Lys Asn Arg Leu He Cys Tyr Thr ser 

m 85 90 95 

H val Lys Trp Asn Lys Thr Trp Gly Gly Asp Asn Glu Ser He Trp Asp 

O 100 105 no 

Glu Leu Thr Trp Gin Gin Trp Asp Gin Gin He Asn Asn val Ser Ser 
115 120 125 

Phe lie Tyr Glu Lys He Gin Glu Ala Gin Glu Gin Gin Glu Lys Asn 
130 135 140 

Glu Lys Glu Leu Leu Glu Leu Asp Glu Trp Ala Ser lie Trp Asn Trp 
145 150 155 160 

Leu Asp lie Thr Lys Trp Leu Trp Tyr lie Lys He Ala He lie He 
165 170 175 

val Gly Ala Leu lie Gly Val Arg val val Met He val Leu Asn Leu 
180 185 190 

val Lys Asn lie Arg Gin Gly Tyr Gin Pro Leu Ser Leu Gin lie Pro 
195 200 205 

lie Gin Gin Gin Ala Glu val Gly Thr Pro Gly Gly Thr Gly Glu Gly 
210 215 220 
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Gly Gly Asp Glu Asp Arg Arg Arg Trp Thr Pro Leu Pro Gin Gly Phe 
225 230 235 240 

Leu His Leu Leu Tyr Thr Asp Leu Arg Thr He He Leu Trp He Tyr 
245 250 255 

His Leu Leu ser Asn Leu Ala ser Glu He Gin Lys Leu lie Arg His 
260 265 270 

Leu Gly Leu Gly Leu Trp lie lie Gly Gin Arg Thr lie Glu Ala cys 
275 280 285 

Arg Leu Phe Lys Ala He He Gin Tyr Trp Leu Gin Glu Leu Gin Thr 
290 295 300 

Ser Ala Thr Asn Leu Leu Asp Thr Val Ala Val Ala Val Ala Asn Trp 
305 310 315 320 

Thr Asp Ser Thr lie Leu Gly lie Gin Ser lie Gly Arg Gly lie Leu 
325 330 335 

Asn He Pro Arg Arg lie Arg Gin Gly Leu Glu Arg Leu Leu Leu 
340 345 350 

(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 516 amino acids 

(b) type: amino acid 

CO strandedness: single 

CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: protein 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Met Arg val Lys Glu Lys Tyr Gin His Leu Trp Arg Trp Gly Trp Lys 
1 5 10 15 

Trp Gly Thr Met Leu Leu Gly lie Leu Met lie cys ser Ala Thr Glu 
20 25 30 

Lys Leu Trp val Thr Val Tyr Tyr Gly Val Pro val Trp Lys Glu Ala 
35 40 ' 45 

Thr Thr Thr Leu Phe Cys Ala ser Asp Ala Lys Ala Tyr Asp Thr Glu 
50 55 60 

Val His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn 
65 70 75 80 

Pro Gin Glu val val Leu Val Asn Val Thr Glu Asn Phe Asn Met Trp 
85 90 95 

Lys Asn Asp Met val Glu Gin Met His Glu Asp He He Ser Leu Trp 
100 105 110 

Asp Gin ser Leu Lys Pro Cys val Lys Leu Thr Pro Leu Cys Val Ser 
115 120 125 
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Leu Lys Cys Thr Asp Leu Gly Asn Ala Thr Asn Thr Asn Ser Ser Asn 
130 135 140 

Thr Asn Ser Ser Ser Gly Glu Met Met Met Glu Lys Gly Glu lie Lys 
145 150 155 160 

Asn Cys Ser Phe Asn lie ser Thr ser lie Arg Gly Lys val Gin Lys 
165 170 175 

Glu Tyr Ala Phe Phe Tyr Lys Leu Asp He lie Pro lie Asp Asn Asp 
180 185 190 

Thr Thr Ser Tyr Thr Leu Thr ser cys Asn Thr ser val lie Thr Gin 
195 200 205 

Ala cys Pro Lys val Ser Phe Glu Pro lie Pro He His Tyr Cys Ala 
210 215 220 

Pro Ala Gly Phe Ala lie Leu Lys cys Asn Asn Lys Thr Phe Asn Gly 
225 230 235 240 



Thr Gly Pro Cys Thr Asn Val ser Thr Val Gin Cys Thr His Gly He 

245 250 255 

Arg Pro Val Val Ser Thr Gin Leu Leu Leu Asn Gly ser Leu Ala Glu 

260 265 270 

Glu Glu Val val lie Arg Ser Ala Asn Phe Thr Asp Asn Ala Lys Thr 

275 280 285 

lie lie Val Gin Leu Asn Gin Ser Val Glu lie Asn Cys Thr Arg Pro 

290 295 300 

Asn Asn Asn Thr Arg Lys Ser lie Arg lie Gin Arg Gly Pro Gly Arg 

305 310 315 320 

Ala Phe Val Thr lie Gly Lys lie Gly Asn Met Arg Gin Ala His cys 

325 330 ^ 335 

Asn lie ser Arg Ala Lys Trp Asn Ala Thr Leu Lys Gin lie Ala Ser 

340 345 350 

Lys Leu Arg Glu Gin Phe Gly Asn Asn Lys Thr lie He Phe Lys Gin 



35 



360 



365 



Ser Ser Gly Gly Asp Pro Glu lie val Thr His Ser Phe Asn Cys Gly 
370 375 380 

Gly Glu Phe Phe Tyr cys Asn ser Thr Gin Leu Phe Asn ser Thr Trp 
385 390 395 400 

Phe Asn ser Thr Trp Ser Thr Glu Gly ser Asn Asn Thr Glu Gly Ser 
405 410 415 

Asp Thr He Thr Leu Pro cys Arg lie Lys Gin Phe lie Asn Met Trp 
420 425 430 

Gin Glu Val Gly Lys Ala Met Tyr Ala Pro Pro lie Ser Gly Gin lie 
435 440 445 

Arg cys Ser Ser Asn lie Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly 
450 455 460 

Asn Asn Asn Asn Gly Ser Glu lie Phe Arg Pro Gly Gly Gly Asp Met 

Page 19 



465 470 475 480 

Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys val val Lys lie 
485 490 495 

Glu Pro Leu Gly Val Ala Pro Thr Lys Ala Lys Arg Arg Val Val Gin 
500 505 " 510 

Arg Glu Lys Arg 

INFORMATION FOR SEQ ID NO: 49: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 345 amino acids 

CB) TYPE: amino acid 

CO strandedness: single 

CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: protein 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Ala Val Gly lie Gly Ala Leu Phe Leu Gly Phe Leu Gly Ala Ala Gly 
15 10 15 

Ser Thr Met Gly Ala Arg Ser Met Thr Leu Thr val Gin Ala Arg Gin 
20 ~ 25 30 

Leu Leu ser Gly lie val Gin Gin Gin Asn Asn Leu Leu Arg Ala lie 
35 40 45 

Glu Ala Gin Gin His Leu Leu Gin Leu Thr val Trp Gly lie Lys Gin 
50 55 60 

Leu Gin Ala Arg lie Leu Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin 
65 ' 70 75 80 

Leu Leu Gly lie Trp Gly cys ser Gly Lys Leu lie cys Thr Thr Ala 
85 90 95 

val Pro Trp Asn Ala Ser Trp ser Asn Lys Ser Leu Glu Gin lie Trp 
100 105 110 

Asn Asn Met Thr Trp Met Glu Trp Asp Arg Glu lie Asn Asn Tyr Thr 

115 120 " 125 

Ser Leu lie His Ser Leu lie Glu Glu Ser Gin Asn Gin Gin Glu Lys 
130 135 140 

Asn Glu Gin Glu Leu Leu Glu Leu Asp Lys Trp Ala Ser Leu Trp Asn 
145 150 155 160 

Trp Phe Asn lie Thr Asn Trp Leu Trp Tyr lie Lys lie Phe lie Met 
165 170 175 

lie Val Gly Gly Leu val Gly Leu Arg He val Phe Ala Val Leu Ser 
180 ' 185 190 

lie val Asn Arg val Arg Gin Gly Tyr ser Pro Leu Ser Phe Gin Thr 
195 ~ 200 205 
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His Leu Pro Thr Pro Arg Gly Pro Asp Arg Pro Glu Gly lie Glu Glu 
210 215 220 

Glu Gly Gly Glu Arg Asp Arg Asp Arg Ser lie Arg Leu val Asn Gly 
225 230 235 240 

Ser Leu Ala Leu lie Trp Asp Asp Leu Arg Ser Leu Cys Leu Phe Ser 
245 250 255 

Tyr His Arg Leu Arg Asp Leu Leu Leu lie Val Thr Arg lie Val Glu 
260 265 270 

Leu Leu Gly Arg Arg Gly Trp Glu Ala Leu Lys Tyr Trp Trp Asn Leu 
275 280 285 

Leu Gin Tyr Trp ser Gin Glu Leu Lys Asn Ser Ala Val Ser Leu Leu 
290 295 300 

Asn Ala Thr Ala lie Ala Val Ala Glu Gly Thr Asp Arg val He Glu 
305 310 315 320 

Val Val Gin Gly Ala Cys Arg Ala lie Arg His lie Pro Arg Arg lie 
325 330 335 

Arg Gin Gly Leu Glu Arg lie Leu Leu 
340 ~ 345 

INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) molecule type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Arg He Leu Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
1 5 10 15 

lie Trp Gly Cys Ser Gly Lys Leu He Cys 

20 25 
INFORMATION FOR SEQ ID NO: 51: 
(i) SEQUENCE CHARACTERISTICS: 

(A) length: 26 amino acids 

(b) TYPE: amino acid 

(c) strandedness: single 
(D) topology: linear 

(ii) molecule type: peptide 



Cxi) SEQUENCE description: SEQ ID NO: 51: 
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Arg lie Leu Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
1 5 ~ 10 15 

lie Trp Gly Cys Ser Gly Lys He lie Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) type: amino acid 

(C) strandedness: single 

(D) topology: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Arq lie Leu Ala val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
1 5 10 15 

lie Trp Gly Cys Ser Gly Lys His lie Cys 
20 25 

C2) INFORMATION FOR SEQ ID NO: 53: 

Ci) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 26 amino acids 
(b) type: amino acid 
Cc) strandedness: single 
CD) topology: linear 

Cii) molecule type: peptide 



Cxi) sequence description: seq id no: 53: 

Arg val Leu Ala val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Met Gly 
15 10 15 

lie Trp Gly cys ser Gly Lys Leu lie Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 54: 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
Cb) type: amino acid 
CO STRANDEDNESS: single 
CD) topology: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
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Arg Val Leu Ala Val Glu Arg Tyr Leu Arg Asp Gin Gin Leu Leu Gly 
1 5 10 15 

He Trp Gly cys Ser Gly Lys Leu lie Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
CD) topology: linear 

Cii) molecule type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Arg Val Leu Ala val Glu Arg Tyr Leu Arg Asp Gin Gin Leu Leu Gly 
1 5 10 15 

lie Trp Gly Cys ser Gly Arg His lie Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

B) TYPE : amino acid 

C) STRANDEDNESS: single 
(d) topology: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

Arg Val Leu Ala val Glu Arg Tyr Leu Gin Asp Gin Arg Leu Leu Gly 
1 5 10 15 

Met Trp Gly Cys Ser Gly Lys His lie cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 57: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 
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Arq Leu Leu Ala Val Glu Arg Tyr Leu Gin Asp Gin Gin Ile Leu Gly 
1 5 10 15 

Leu Trp Gly Cys Ser Gly Lys Ala val Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 
(a) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Arq Leu Leu Ala Leu Glu Thr Phe Ile Gin Asn Gin Gin Leu Leu Asn 
15 10 15 

Leu Trp Gly Cys Lys Asn Arg Leu lie Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) type: amino acid 

(c) strandedness: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Arg Leu Gin Ala Leu Glu Thr Leu lie Gin Asn Gin Gin Arg Leu Asn 
15 10 15 

Leu Trp Gly cys Lys Gly Lys Leu lie Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) length: 26 amino acids 

(B) type: amino acid 

CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
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Arg Leu Leu Ala Leu Glu Thr Leu Leu Gin Asn Gin Gin Leu Leu Ser 
1 y 5 10 15 

Leu Trp Gly Cys Lys Gly Lys Leu val Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO: 61: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) type: amino acid 

(C) strandedness: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Arg val Thr Ala lie Glu Lys Tyr Leu Gin Asp Gin Ala Arg Leu Asn 
1 5 10 15 

C Ser Trp Gly Cys Ala Phe Arg Gin Val Cys 

U 20 25 

fjj (2) INFORMATION FOR SEQ ID NO: 62: 
[f! (i) SEQUENCE CHARACTERISTICS: 

^ (A) LENGTH: 26 amino acids 

JS (B) TYPE: amino acid 

i& (C) STRANDEDNESS: single 

(D) topology: linear 



fy 
fU 
M 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Arg Val Thr Ala lie Glu Lys Tyr Leu Lys Asp Gin Ala Gin Leu Asn 
1 5 10 15 

ser Trp Gly cys Ala Phe Arg Gin val Cys 
20 ~ 25 

(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2621 base pairs 

(B) TYPE: nucleic acid 
(c) strandedness: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
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ATGACAGCGA TTATGAAAGC AATGGGGAAG AGGAACAGGA AGTTAGGGAT CTGGTGCTTG 60 

ATTTTGGCTT TGATAATCCC ATGTTTGAGC TGTAACCAAC TATATGCCAC AGTCTATTCT 120 

GGGGTACCTG TATGGGAAGA TGCAAAACCA ACATTGTTCT GTGCTTCAGA TGCTAACTTG 180 

ACAAGCACTG AACAGCATAA TATTTGGGCA ACACAAGCCT GTGTTCCCAC AGACCCCAGT 240 

CCAAATGAAT ATGAGCTAAA AAATGTGACA GGTAAATTCA ATATATGGAA AAATTATATA 300 

GTAGACCAAA TGCACGAAGA CATTATAGAT TTGTGGGACC AGAGTTTAAA ACCTTGTGTT 360 

CAAATGACTT TCTTGTGTGT ACAAATGAAT TGTACAGATA TCAAAAATAG TATTAATACC 420 

ACAAACAGTC CCTTAAACTC AAACAATACA AAAGAGGTGA AACAGTGTGA CTTTAATGTA 480 

ACTACAGTGC TCAAAGACAA ACAGGAGAAA AAACAGGCTC TATTCTATGT GACAGATTTG 540 

GTTAAGATTA ACGCCACATC AAATGAAACA ATGTATAGAT TAATTAATTG TAACTCCACA 600 

ACCATCAGGC AGGCCTGTCC AAAGGTATCT TTTGAGCCCA TTCCCATACA CTATTGTGCT 660 

CCAGCGGGAT GTGCCATCTT TAAGTGTAAT GAAACAGGAT TTAATGGAAC AGGTCTCTGT 720 

, AAAAACGTTA CAGTAGTTAC TTGTACACAT GGCATCAAAC CAACAGTAAG TACCCAACTA 780 

O ATACTAAATG GGACACTCTC TAAAGGAAAT ATAACAATCA TGGGAAAGAA TATTTCAGAC 840 

In AGTGGGGAGA ACATCCTAAT AACCCTAAAT ACTAATATAA CAATAGCATG TGAGAGACCA 900 

?! GGAAATCAGA CAATACAAAA GATAATGGCA GGTCCAATGG CTTGGTACAG CATGGCCCTT 960 

AGTAATACAA AGGGGGATAC AAGGGCAGCT TATTGTAATT ATAGTGCCAC TGACTGGAAC 1020 

AAAG CCTTAA AAAACATAAC TGAAAGATAT TTAGAACTTG TAGAATATAA TCAAACTGAT 1080 

GTTACCATGA AATTCGGTAA TCACAGTGGT GAAGATGCAG AAGTAACAAA TTTCTTTTTT 1140 

n i 

m AACTGTCATG GAGAATTCTT TTATTGTAAC ACAAATCGGC TGTTTAATCA TACCTTTTCC 1200 

^ TGCAAGAAGA ATATGACCAA TAACAAGATC AATTGTACTA ATATTAGCAA TAATAGCAAT 1260 

U GGCACTCAGG CAATACCTTG CAGGTTGAGA CAAGTAGTAA GGGACTGGAT TCGGGACTTT 1320 

ATGCACCTCC CATCCCAGGA AACCTAGTAT GCAGGTCAAA CATAACTGGA ATGATTCTAC 1380 

AATTGGACAC GCCATGGAAT AAAACACATC CTAACAGCAC CACCCTTAGA CCAGGAGGGG 1440 

GAGATATGAA AGATATATGG AGAACTCAAT TGTTCAAATA TAAAGTAGTA AGAGTAAAAC 1500 

CTTTTAGTGT AGCACCAACA AAAATTGCAA GGCCAACTAT AGGAACTAGA TCTCATAGAG 1560 

AGAAAAGAGC AGCAGGTTTG GCAATGCTAT TCTTGGGGAT TCTAAGTGCA GCAGGAAGCA 1620 

CTATGGGCGC AGCGGCAACA GCGCTGACGG TACGGACCCA GCATCTGATA AAGGGTATAG 1680 

TGCAACAGCA GGATAACCTG CTAAGAGCAA TACAGGCCCA GCAACACTTG CTGAGGCCAT 1740 

CTGTATGGGG TATTAGACAA CTCCGAGCTC GCCTGCTAGC CTTAGAAACC TTTATACAGA 1800 

ATCAGCAACT CCTTAACCTG TGGGGCTGCA AGAATAGACT AATCTGCTAC ACATCAGTAA 1860 

AGTGGAATAA AACATGGGGA GGAGATAATG AATCAATTTG GGATGAGTTA ACATGGCAGC 1920 
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AGTGGGATCA ACAGATAAAC AACGTAAGCT CCTTCATATA TGAAAAAATA CAAGAGGCAC 1980 

AAGAACAACA GGAGAAAAAT GAGAAAGAAT TGCTGGAGTT AGATGAATGG GCCTCTATTT 2040 

GGAATTGGCT TGACATAACT AAATGGTTGT GGTATATAAA AATAGCTATA ATCATAGTAG 2100 

GAGCACTAAT AGGTGTAAGA GTAGTTATGA TAGTACTTAA TCTAGTAAAG AACATTAGGC 2160 

AGGGATATCA ACCCCTCTCG TTACAGATCC CCATCCAACA ACAAGCGGAA GTAGGAACGC 2220 

CAGGAGGAAC AGGAGAAGGA GGTGGAGACG AAGACAGGCG CAGGTGGACT CCATTGCCGC 2280 

AAGGGTTCTT GCATCTGTTG TACACGGACC TCAGGACAAT AATCTTGTGG ATTTACCACC 2340 

TCTTGAGCAA CTTAGCCTCA GAGATCCAGA AGTTGATCAG ACACCTGGGA CTTGGACTAT 2400 

GGATCATAGG GCAGAGGACA ATTGAAGCTT GCAGACTCTT TAAAGCTATA ATACAATACT 2460 

GGCTACAAGA ATTGCAAACT AGTGCTACAA ATCTACTAGA TACTGTTGCA GTGGCAGTTG 2520 

CTAATTGGAC TGACAGCACA ATCTTAGGCA TACAAAGCAT AGGGAGAGGG ATTCTTAACA 2580 

TACCAAGAAG GATTAGACAG GGCCTTGAAC GACTCCTGTT A 2621 
(2) INFORMATION FOR SEQ ID NO: 64: 



CO SEQUENCE characteristics: 
O (A) LENGTH: 453 base pairs 

m (b) type: nucleic acid 

*S (C) STRAND EDN ESS : single 

~; (D) TOPOLOGY: linear 

£ (ii) MOLECULE type: dna 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

GCAGAGACAG GACAGGAAAC TGCCTACTTC CTGTTAAAAT TAGCAGCAAG ATGGCCTATT 60 

AAAATACTAC ATACAGACAA TGGGCCTAAC TTTACAAGTG CAGCCATGAA AGCTGCATGT 120 

TGGTGGACAA ACATACAACA TGAGTTTGGA ATACCATACA ATCCACAAAG TCAAGGAGTA 180 

GTAGAAGCCA TGAACAAGGA ATTAAAATCA ATCATACAGG TGAGGGACCA AGCAGAGCAC 240 

TTAAGGACAG CAGTACAAAT GGCAGTATTT GTTCACAATT TTAAAAGAAA AGGGGGGATT 300 

GGGGGGTACA CTGCAGGAGA GAGATTAATA GACATATTAG CATCACAAAT ACAAACAACA 360 

GAACTACAAA AACAAATTTT AAAAATTCAA AATTTTCGGG TCTATTACAG AGACAGCAGA 420 

GACCCT ATTT GGAAAGGACC GGCACAGCTC CTG 453 

C2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS : 

(a) LENGTH: 170 amino acids 
(B) type: amino acid 
(c) strandedness: single 
(D) TOPOLOGY: linear 
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(ii) molecule TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

Gin Gly Gin Met val His Gin Ma Leu ser Pro Arg Thr Leu Asn Ala 
15 10 15 

Trp val Lys Ala val Glu Glu Lys Ala Phe Asn Pro Glu lie lie Pro 
20 25 30 

Met Phe Met Ala Leu Ser Glu Gly Ala val Pro Tyr Asp lie Asn val 
35 40 45 

Met Leu Asn Ala lie Gly Gly His Gin Gly Ala Leu Gin Val Leu Lys 
50 55 60 

Glu Val lie Asn Asp Glu Ala Ala Asp Trp Asp Arg Ala His Pro Gin 
65 70 75 80 

Gin Ala Gly Pro Leu Pro Pro Gly Gin lie Arg Glu Pro Thr Gly Ser 
85 90 95 

Asp lie Ala Gly Thr Thr Ser Thr Gin Gin Glu Gin lie Leu Trp Thr 
100 105 110 

Thr Arg Ala Gly Asn Pro He Pro val Gly Asp lie Tyr Arg Lys Trp 
115 120 125 

lie Val Leu Gly Leu Asn Lys Met val Lys Met Tyr Ser Pro val Ser 
130 135 140 

lie Leu Asp lie Arg Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val 
145 150 155 160 

Asp Arg Phe Tyr Lys Thr Lys Leu Ala Glu 
165 170 

(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 170 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Gin Gly Gin Met val His Gin Ala lie ser Pro Arg Thr Leu Asn Ala 
15 10 15 

Trp val Lys Ala Val Glu Glu Lys Ala Phe Asn Pro Glu lie lie Pro 
20 25 30 

Met Phe Met Ala Leu Ser Glu Gly Ala He Ser Tyr Asp lie Asn Thr 
35 40 45 
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Met Leu Asn Ala lie Gly Gly His Gin Gly Ala Leu Gin Val Leu Lys 
50 55 60 

Glu Val lie Asn Glu Glu Ala val Glu Trp Asp Arg Thr His Pro Pro 
65 70 75 ~ 80 

Pro Val Gly Pro Leu Pro Pro Gly Gin lie Arg Glu Pro Thr Gly Ser 
85 90 95 

Asp lie Ala Gly Thr Thr Ser Thr Gin Gin Glu Gin lie His Trp Thr 
100 105 110 

Thr Arg Pro Asn Gin Pro lie Pro val Gly Asp lie Tyr Arg Lys Trp 
115 120 125 

lie Val Leu Gly Leu Asn Lys Met val Lys Met Tyr Ser Pro Val Ser 
130 135 140 

lie Leu Asp lie Lys Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val 
145 150 155 160 

Asp Arg Phe Tyr Lys Thr Lys Leu Ala Glu 
165 170 

INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 170 amino acids 

(B) type: amino acid 

(c) strandedness: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE description: SEQ id NO: 67: 

Gin Gly Gin Met val His Gin Ala He ser Pro Arg Thr Leu Asn Ala 
15 10 15 

Trp val Lys Ala Val Glu Glu Lys Ala Phe Asn Pro Glu lie lie Pro 
20 25 30 

Met Phe Met Ala Leu Ser Glu Gly Ala Val Pro Tyr Asp lie Asn Thr 
35 40 45 

Met Leu Asn Ala lie Gly Gly His Gin Gly Ala Leu Gin Val Leu Lys 
50 55 60 

Glu Val lie Asn Glu Glu Ala Ala Glu Trp Asp Arg Thr His Pro Pro 
65 70 75 80 

Ala Met Gly Pro Leu Pro Pro Gly Gin lie Arg Glu Pro Thr Gly Ser 
85 90 95 

Asp lie Ala Gly Thr Thr Ser Thr Gin Gin Glu Gin lie lie Trp Thr 
100 105 110 

Thr Arg Gly Ala Asn Ser lie Pro val Gly Asp lie Tyr Arg Lys Trp 
115 120 125 

lie Val Leu Gly Leu Asn Lys Met val Lys Met Tyr Ser Pro val Ser 
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130 135 140 

lie Leu Asp lie Arg Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr val 
145 150 * 155 160 

Asp Arg Phe Tyr Lys Thr Lys Leu Ala Glu 
165 170 

(2) INFORMATION FOR SEQ ID NO: 68: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 169 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) topology: linear 

(ii) molecule type: peptide 



(xi) sequence description: seq id no: 68: 

Gin Gly Gin Met Val His Gin Ala lie ser Pro Arg Thr Leu Asn Ala 
1 5 10 15 

Trp val Lys val val Glu Glu Lys Ala Phe Ser pro Glu Val lie Pro 
20 25 30 

Met Phe Ser Ala Leu Ser Glu Gly Ala Thr Pro Gin Asp Leu Asn Thr 
35 40 45 

Met Leu Asn Thr Val Gly Gly His Gin Ala Ala Met Gin Met Leu Lys 
50 55 60 

Glu Thr He Asn Glu Glu Ala Ala Glu Trp Asp Arg val His Pro val 
65 70 75 80 

His Ala Gly Pro lie Ala Pro Gly Gin Met Arg Glu Pro Arg Gly Ser 
85 90 95 

Asp lie Ala Gly Thr Thr Ser Thr Leu Gin Glu Gin lie Gly Trp Met 
100 105 110 

Thr Asn Asn Pro Pro lie Pro Val Gly Glu lie Tyr Lys Arg Trp lie 
115 120 125 

lie Leu Gly Leu Asn Lys lie val Arg Met Tyr Ser Pro Thr Ser lie 
130 135 140 

Leu Asp lie Arg Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr val Asp 
145 ~ 150 155 160 

Arg Phe Tyr Lys Thr Lys Leu Ala Glu 
165 

(2) information for seq id no: 69: 

(i) sequence characteristics: 

(a) LENGTH: 169 amino acids 
(B) TYPE: amino acid 
Cc) strandedness: single 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 



Cxi) sequence description: seq id no: 69: 

Gin Gly Gin Met lie His Gin Ala He Ser Pro Arg Thr Leu Asn Ala 
15 10 15 

Trp val Lys val He Glu Glu Lys Ala Phe Ser Pro Glu val lie Pro 
20 25 30 

Met Phe Ser Ala Leu Ser Glu Gly Ala Thr Pro Gin Asp Leu Asn Met 
35 40 45 

Met Leu Asn lie val Gly Gly His Gin Ala Ala Met Gin Met Leu Lys 
50 55 60 

Asp Thr lie Asn Glu Glu Ala Ala Asp Trp Asp Arg Val His Pro val 
65 70 75 " 80 

His Ala Gly Pro lie Pro Pro Gly Gin Met Arg Glu Pro Arg Gly Ser 
85 90 95 

Asp lie Ala Gly Thr Thr Ser Thr Leu Gin Glu Gin He Gly Trp Met 
100 105 110 

Thr Ser Asn Pro Pro lie Pro val Gly Asp lie Tyr Lys Arg Trp lie 
115 120 125 

lie Leu Gly Leu Asn Lys lie Val Arg Met Tyr Ser Pro Val Ser lie 
130 135 " 140 

Leu Asp lie Arg Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr Val Asp 
145 150 ' 155 160 

Arg Phe Phe Lys Thr Lys Leu Ala Glu 
165 

(2) INFORMATION FOR SEQ ID NO: 70: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 169 amino acids 

B) TYPE: amino acid 

C) STRANDEDNES5 : single 
(D) topology: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 

Gin Gly Gin Met val His Gin Ala lie ser Pro Arg Thr Leu Asn Ala 
15 10 15 

Trp Val Lys Val Val Glu Glu Lys Ala Phe ser Pro Glu Val He Pro 
20 25 30 

Met Phe Ser Ala Leu ser Glu Gly Ala Leu Pro Gin Asp Val Asn Thr 
35 40 45 
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Met Leu Asn Ala Val Gly Gly His Gin Gly Ala Met Gin val Leu Lys 
50 55 60 

Glu val lie Asn Glu Glu Ala Ala Glu Trp Asp Arg Leu His Pro Thr 
65 70 75 80 

His Ala Gly Pro lie Ala Pro Gly Gin Leu Arg Glu Pro Arg Gly Ser 
85 90 " 95 

Asp lie Ala Gly Thr Thr Ser Thr Leu Gin Glu Gin He Gly Trp Thr 
100 105 110 

Thr Ala Asn Pro Pro lie Pro val Gly Asp val Tyr Arg Arg Trp val 
115 120 125 

lie Leu Gly Leu Asn Lys val Val Arg Met Tyr Cys Pro Val Ser lie 
130 135 ~ 140 

Leu Asp He Arg Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr val Asp 
145 150 * 155 160 

Arg Phe Tyr Lys Thr Lys Leu Ala Glu 
165 

INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 amino acids 

(B) type: amino acid 

(c) strandedness: single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

Cys Thr Arg Pro Tyr Lys Asn Thr Arg Gin Arg Thr Gly He Gly Pro 
1 " 5 10 " 15 

Gly Gin Ala Leu Tyr Thr Thr His Arg lie lie Gly Asp lie Arg Gin 
20 25 30 

Ala His Cys 
35 

INFORMATION FOR SEQ ID NO: 72: 

Ci) SEQUENCE CHARACTERISTICS: 
Ca) LENGTH: 37 amino acids 
Cb) TYPE: amino acid 
CO STRANDEDNESS: single 
CD) topology: linear 

Cii) MOLECULE type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 

Arg val Leu Ala val Glu Arg Tyr Leu Gin Asp Gin Gin Leu Leu Gly 
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15 10 15 

lie Trp Gly Cys Ser Gly Lys His lie Cys Thr Thr Thr Val Pro Trp 
20 25 30 

Asn ser ser Trp ser 
35 

(2) INFORMATION FOR SEQ ID NO: 73: 

(i) SEQUENCE CHARACTERISTICS: 
(A) length: 36 amino acids 
Cb) TYPE: amino acid 
(C) STRANDEDNESS: single 
Cd) topology: linear 

(ii) molecule type: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 

Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys ser lie Arg lie Gin Arg 
15 10 15 

!l Gly Pro Gly Arg Ala Phe Val Thr lie Gly Lys lie Gly Asn Met Arg 

D 20 25 ' 30 

fy Gin Ala His Cys 



35 

(2) INFORMATION FOR SEQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) topology: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

Arg lie Leu Ala val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
1 5 10 15 

lie Trp Gly Cys Ser Gly Lys Leu lie Cys Thr Thr Ala Val Pro Trp 
20 25 30 

Asn Ala ser Trp ser 
35 

C2) INFORMATION FOR SEQ ID NO: 75: 

Ci) SEQUENCE CHARACTERISTICS: 

Ca) LENGTH: 37 amino acids 
Cb) type : amino acid 
CO strandedness: single 
CD) TOPOLOGY: linear 
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(ii) molecule type: peptide 



(x-i) sequence description: seq id NO: 75: 

Cys Thr Arg Pro Asn Asn Asn Thr Arg Asn Arg lie ser lie Gin Arg 
15 10 15 

Gly Pro Gly Arg Ala His val Thr Thr Lys Gin lie lie Gly Asp lie 
20 25 30 

Arg Gin Ala His cys 
35 

INFORMATION FOR SEQ ID NO: 76: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(b) type: amino acid 

(c) strandedness : single 

(d) topology: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76: 

Arg val Leu Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
1 5 10 15 

lie Trp Gly cys ser Gly Lys Leu lie Cys Thr Thr Thr val Pro Trp 
20 25 30 

Asn Ala ser Trp Ser 
35 

INFORMATION FOR SEQ ID NO: 77: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS: single 

(D) topology: linear 

(ii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

Cys Ala Arg Pro Tyr Gin Asn Thr Arg Gin Arg Thr Pro lie Gly Leu 
1 5 10 15 

Gly Gin Ser Leu Tyr Thr Thr Arg Ser Arg Ser lie lie Gly Gin Ala 
20 25 30 

His Cys 
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(2) INFORMATION FOR SEQ ID NO: 78: 



Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

CB) TYPE: amino acid 

Cc) strandedness : single 

CD) topology: linear 

(ii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

Arg He Leu Ala val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly 
1 5 10 15 

lie Trp Gly Cys Ser Gly Lys His lie Cys Thr Thr Asn Val Pro Trp 
20 25 30 

Asn Ser Ser Trp Ser 
35 

(2) INFORMATION FOR SEQ ID NO: 79: 
CO SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

B) type: amino acid 

c) strandedness: single 

CD) topology: linear 

Cii) molecule type: peptide 



Cxi) SEQUENCE description: SEQ ID no: 79: 

Cys Thr Arg Pro Gly Asn Asn Thr Arg Arg Gly lie His Phe Gly Pro 
15 10 15 

Gly Gin Ala Leu Tyr Thr Thr Gly Val Gly Asp lie Arg Arg Ala Tyr 
20 25 30 

Cys 



C2) INFORMATION FOR SEQ ID NO: 80: 
Ci) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 37 amino acids 
Cb) TYPE: amino acid 
CO strandedness: single 
CD) TOPOLOGY: linear 

Cii) molecule TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

Arg val Leu Ala val Glu Arg Tyr Leu Gin Asp Gin Arg Leu Leu Gly 
1 5 ~ 10 15 
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Met Trp Gly Cys Ser Gly Lys His lie Cys Thr Thr Phe Val Pro Trp 
20 25 30 

Asn Ser Ser Trp Ser 

35 

(2) INFORMATION FOR SEQ ID NO: 81: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 36 amino acids 
CB) TYPE: amino acid 
CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

Cys ser Arg Pro Tyr Asn Thr Arg Lys Asn lie Arg Arg Tyr Ser lie 
1 5 10 15 

Gly Ser Gly Gin Ala Phe Tyr Val Thr Gly Lys lie Gly Asp lie Arg 
20 25 30 

Gin Ala His Cys 
35 

C2) INFORMATION FOR SEQ ID NO: 82: 

Ci) SEQUENCE CHARACTERISTICS: 
Ca) length: 37 amino acids 
Cb) type: amino acid 
CO strandedness: single 
Cd) topology: linear 

Cii) molecule type: peptide 



Cxi) sequence description: seq id no: 82: 

Arg Val Leu Ala val Glu Arg Tyr Leu Gin Asp Gin Gin Leu Leu Gly 
1 5 ~ 10 15 

lie Trp Gly Cys ser Gly Lys Leu lie cys Thr Thr Thr val Pro Trp 
20 25 30 

Asn Ser Ser Trp Ser 
35 

C2) INFORMATION FOR SEQ ID NO: 83: 
Cl) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 35 amino acids 

CB) TYPE: amino acid 

CO STRANDEDNESS: single 
CD) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE description: seq ID NO: 83: 

Cys His Arg Pro Gly Asn Asn Thr Arg Gly Glu val Gin lie Gly Pro 
15 10 15 

Gly Met Thr Phe Tyr Asn lie Glu Asn val Val Gly Asp Thr Arg Ser 
20 25 30 

Ala Tyr Cys 
35 

INFORMATION FOR SEQ ID NO: 84: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 

(c) strandedness: single 
(D) topology: linear 

(ii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 

Arg Leu Leu Ala Val Glu Arg Tyr Leu Gin Asp Gin Gin lie Leu Gly 
1 5 10 15 

Leu Trp Gly cys Ser Gly Lys Ala val cys Tyr Thr Thr val Pro Trp 
20 25 30 

Asn Asn Ser Trp Pro 
35 

INFORMATION FOR SEQ ID NO: 85: 

(i) SEQUENCE CHARACTERISTICS: 

CA) LENGTH: 36 amino acids 

B) TYPE: amino acid 

C) STRANDEDNESS: single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 

Cys Glu Arg Pro Gin lie Asp lie Gin Glu Met Arg lie Gly Pro Met 
1 5 10 15 

Ala Trp Tyr Ser Met Gly lie Gly Gly Thr Ala Gly Asn Ser Ser Arg 
20 25 30 

Gin Ala Tyr Cys 
35 
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(2) INFORMATION FOR SEQ ID NO: 86: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) type: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 86: 

Arg Leu Leu Ala Leu Glu Thr Leu Leu Gin Asn Gin Gin Leu Leu Ser 
15 10 15 

Leu Trp Gly Cys Lys Gly Lys Leu Val Cys Tyr Thr Ser Val Lys Trp 
20 25 30 

Asn Arg Thr Trp lie 
35 

(2) INFORMATION FOR SEQ ID NO: 87: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 
*f (B) TYPE: amino acid 

D CO STRANDEDNESS: single 

(D) topology: linear 



(ii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 

M-. Cys He Arg Glu Gly lie Ala Glu Val Gin Asp lie Tyr Thr Gly Pro 

U; 1 5 10 15 



eU Met Arg Trp Arg ser Met Thr Leu lie Arg Ser Asn Asn Thr ser Arg 

Si 20 25 30 



Val Ala Tyr cys 

(2) INFORMATION FOR SEQ ID NO: 88: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(b) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE type: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Arg Leu Gin Ala Leu Glu Thr Leu lie Gin Asn Gin Gin Arg Leu Asn 
15 10 15 
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Leu Trp Gly Cys Lys Gly Lys Leu lie Cys Tyr Thr Ser Val Lys Trp 



Asn Arg Thr Trp lie 



(2) INFORMATION FOR SEQ ID NO: 89: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 

Cc) STRANDEDNESS : single 
Co) topology: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 

Cys Glu Arg Pro Gly Asn Gin Thr lie Gin Lys lie Met Ala Gly Pro 
15 10 15 

Met Ala Trp Tyr Ser Met Ala Leu Ser Asn Thr Lys Gly Asp Thr Ser 
20 25 30 

Arg Ala Ala Tyr cys 
35 

(2) INFORMATION FOR SEQ ID NO: 90: 
(i) SEQUENCE CHARACTERISTICS: 

(A) length: 37 amino acids 

(B) TYPE: amino acid 

CO STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 

Arg Leu Leu Ala Leu Glu Thr Phe He Gin Asn Gin Gin Leu Leu Asn 
15 10 15 

Leu Trp Gly Cys Lys Asn Arg Leu lie Cys Tyr Thr Ser val Lys Trp 
20 25 30 

Asn Lys Thr Trp Gly 
35 

(2) INFORMATION FOR SEQ ID NO: 91: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
(d) topology: linear 
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(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 

Cys xaa Arg Xaa xaa Xaa xaa xaa xaa xaa xaa lie xaa xaa xaa Xaa 
15 10 15 

Gly pro Met Xaa Trp xaa ser Met xaa xaa xaa Xaa xaa Xaa Xaa Xaa 
20 25 30 

Xaa Xaa Ser Arg Xaa Ala xaa cys 
35 40 

INFORMATION FOR SEQ ID NO: 92: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 

CO STRANDEDNESS: single 
CD) topology: linear 

Cii) MOLECULE TYPE: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 92: 

Arg Leu Xaa Ala Leu Glu Thr Xaa Xaa Gin Asn Gin Gin xaa Leu xaa 
15 10 15 

Leu Trp Gly Cys xaa xaa xaa xaa xaa cys Tyr Thr ser Val xaa Trp 
20 25 30 

Asn Xaa Thr Trp Xaa 
35 

INFORMATION FOR SEQ ID NO: 93: 
Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 amino acids 

CB) TYPE: amino acid 

CO STRANDEDNESS: single 

CD) TOPOLOGY: linear 

Cii) molecule type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Cys Val Arg Pro Gly Asn Asn Ser val Lys Glu lie Lys lie Gly Pro 
15 10 15 

Met Ala Trp Tyr Ser Met Gin lie Glu Arg Glu Gly Lys Gly Ala Asn 
20 25 30 

ser Arg Thr Ala Phe cys 

35 
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(2) INFORMATION FOR 5EQ ID NO: 94: 

(i) SEQUENCE CHARACTERISTICS: 

(a) LENGTH: 37 amino acids 

(b) type: amino acid 

(C) strandedness: single 

(D) TOPOLOGY: linear 

(ii) molecule type: peptide 

(xi) sequence description: seq id no: 94: 

Arg Leu Leu Ala Leu Glu Thr Leu Met Gin Asn Gin Gin Leu Leu Asn 
15 10 15 

Leu Trp Gly cys Arg Gly Lys Ala lie Cys Tyr Thr Ser Val Gin Trp 
20 25 30 

Asn Glu Thr Trp Gly 

35 

(2) INFORMATION for seq id NO: 95: 

(i) sequence characteristics: 

(A) LENGTH: 513 base pairs 

(B) TYPE: nucleic acid 

(c) strandedness: single 
(D) TOPOLOGY: linear 

Cii) molecule type: dna 



(xi) sequence description: seq id no: 95: 

i± CAGGGACAAA TGGTACATCA GGCCATCTCC CCCAGAACTT TATATGTATG GGTAAAGGCA 60 

GTAGAAGAAA aggcctttaa CCCTGAAATT ATCCCTATGT TTATGGCACT ATCAGAAGGA 120 

GCTGTTCCCT ATGATATCAA TGTTATGCTA AATGCCATAG GAGGACACCA AGGGGCTTTA 180 

CAAGTATTAA AAGAAGTAAT CAATGATGAA GCAGCAGACT GGGATAGAGC TCACCCACAA 240 

CAGGCAGGGC CGTTACCACC AGGGCAGATA AGGGAACCAA CAGGAAGTGA CATTGCTGGA 300 

ACAACTAGCA CACAGCAAGA GCAAATTCTC TGGACTACTA GGGCAGGTAA CCCTATCCCA 360 

GTTGGAGACA TCTATAGGAA ATGGATAGTG TTGGGTCTAA ACAAAATGGT AAAAATGTAT 420 

AGTCCAGTGA GCATCTTAGA TATTAGGCAG GGACCAAAAG AACCATTTAG AGATTATGTA 480 

GACAGGTTCT ACAAAACATT AAGAGCTGAG CAG 513 

(2) INFORMATION FOR SEQ ID NO: 96: 

(i) SEQUENCE CHARACTERISTICS: 

(a) length: 171 amino acids 

(B) TYPE: amino acid 

(C) strandedness: single 
(d) topology: linear 

(ii) molecule type: peptide 

Page 41 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 

Gin Gly Gin Met val His Gin Ala Leu Ser Pro Arg Thr Leu Asn Ala 
1 5 10 15 

Trp Val Lys Ala val Glu Glu Lys Ala Phe Asn Pro Glu lie lie Pro 
20 25 30 

Met Phe Met Ala Leu ser Glu Gly Ala val Pro Tyr Asp lie Asn val 
35 40 45 

Met Leu Asn Ala lie Gly Gly His Gin Gly Ala Leu Gin val Leu Lys 
50 55 60 

Glu Val lie Asn Asp Glu Ala Ala Asp Trp Asp Arg Ala His Pro Gin 
65 70 75 80 

Gin Ala Gly Pro Leu Pro Pro Gly Gin lie Arg Glu Pro Thr Gly Ser 
85 90 95 

Asp lie Ala Gly Thr Thr Ser Thr Gin Gin Glu Gin lie Leu Trp Thr 
100 105 110 

£3 Thr Arg Ala Gly Asn Pro lie Pro val Gly Asp lie Tyr Arg Lys Trp 

A 115 120 125 

! r lie Val Leu Gly Leu Asn Lys Met val Lys Met Tyr Ser Pro val ser 

Cm 130 135 140 

?J lie Leu Asp lie Arg Gin Gly Pro Lys Glu Pro Phe Arg Asp Tyr val 

T. 145 150 155 160 

5 Asp Arg Phe Tyr Lys Thr Leu Arg Ala Glu Gin 

M 165 ~ 170 

l J* (2) INFORMATION FOR SEQ ID NO: 97: 

\t (i) SEQUENCE CHARACTERISTICS : 

n (a) LENGTH: 525 base pairs 

n (B) TYPE: nucleic acid 

STRANDEDNESS: single 
TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 

ATTCCAATAC ACTATTGTGC TCCAGCAGGA tatgctatct ttaaatgcaa caacgaggag 60 

tttactggaa aaggcccatg taacaacatt tcagtagtta cctgtacaca gggtatcaag 120 

ccaacagtaa gcactcatct aatattcaat gggacaatct ctgaaagaaa aataagaatt 180 

atgggaaaga acatctcgag caactcaggt aatatcctag TGACCCTAAA TTCTACTATA 240 

AACATGACCT GTGTGAGGCC AGGAAATAAT TCAGTACAGG AGATAAAAAT AGGTCCAATG 300 
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GCTTGGTACA GTATGCAAAT TGAGCGAGAG GGAAAAGGAG CAAATTCAAG AACAGCTTTT 360 

TGTACCTATA ATGCCACGGA CTGGAGAAAA ACCTTGCAAG GGATAGCTGA AAGGTATTTA 420 

GAACTTGTAA ATAAAACAAG TCCGACTGAA ATAATGTTCA ATAAAAGCAA TGGTGGAGAT 480 

GCAGAAATAA CCCGTTTGCA TTTTAACTGT CATGGAGAAT TCTTT 525 
(2) INFORMATION FOR SEQ ID NO: 98: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 175 amino acids 

(B) TYPE: amino acid 

CO STRANDEDNESS: single 
CD) TOPOLOGY; linear 

Cii) molecule type: peptide 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

lie Pro lie His Tyr Cys Ala Pro Ala Gly Tyr Ala lie Phe Lys Cys 
1 5 10 15 

Asn Asn Glu Glu Phe Thr Gly Lys Gly Pro Cys Asn Asn lie Ser Val 
20 25 30 



n\ val Thr Cys Thr Gin Gly lie Lys Pro Thr val ser Thr His Leu lie 

35 40 45 

Phe Asn Gly Thr lie Ser Glu Arg Lys He Arg lie Met Gly Lys Asn 
50 55 60 

lie Ser Ser Asn ser Gly Asn lie Leu val Thr Leu Asn Ser Thr lie 
65 70 75 80 



m 



Asn Met Thr Cys Val Arg Pro Gly Asn Asn Ser Val Gin Glu lie Lys 
85 ~ 90 95 



'"'"4 lie Gly Pro Met Ala Trp Tyr ser Met Gin He Glu Arg Glu Gly Lys 

100 105 110 



Gly Ala Asn Ser Arg Thr Ala Phe Cys Thr Tyr Asn Ala Thr Asp Trp 
115 120 125 

Arg Lys Thr Leu Gin Gly lie Ala Glu Arg Tyr Leu Glu Leu Val Asn 
130 135 140 

Lys Thr Ser Pro Thr Glu lie Met Phe Asn Lys Ser Asn Gly Gly Asp 
145 150 155 160 

Ala Glu lie Thr Arg Leu His Phe Asn Ser Cys Gly Glu Phe Phe 
165 170 175 

C2) INFORMATION FOR SEQ ID NO: 99: 

(i) SEQUENCE CHARACTERISTICS: 

CA) LENGTH : 312 base pairs 
Cb) type: nucleic acid 
CO strandedness: single 
CD) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA 



y ; 

SMS 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 99: 

ATAGTGCAAC AGCAGGACAA CCTGCTGAGA GCAATACAGG CCCAGCAACA TCTGCTGAGG 60 

TTATCTGTAT GGGGTATTAG ACAACTCCGA GCTCGCCTGC TAGCCTTAGA AACCCTTATG 120 

CAGAATCAGC AACTCCTAAA CCTGTGGGGT TGTAGAGGAA AAGCAATCTG CTACACATCA 180 

GTACAATGGA ATGAAACATG GGGAGGAAAT GACTCAATTT GGGACAGGTT AACATGGCAG 240 

CAATGGGATC AACAGATAGC CAATGTAAGC TCTTTTATAT ATGACAAAAT ACAAGAAGCA 300 

CAAGAACAAC AA 512 

(2) INFORMATION FOR SEQ ID NO: 100: 

CO SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(c) STRANDEDNESS: single 
(D) topology: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 

lie val Gin Gin Gin Asp Asn Leu Leu Arg Ala lie Gin Ala Gin Gin 
1 5 10 15 

His Leu Leu Arg Leu ser val Trp Gly lie Arg Gin Leu Arg Ala Arg 
20 25 30 

Leu Leu Ala Leu Glu Thr Leu Met Gin Asn Gin Gin Leu Leu Asn Leu 
35 40 45 

Trp Gly cys Arg Gly Lys Ala lie cys Tyr Thr Ser Val Gin Trp Asn 
50 55 60 

Glu Thr Trp Gly Gly Asn Asp Ser He Trp Asp Arg Leu Thr Trp Gin 
65 70 75 80 

Gin Trp Asp Gin Gin lie Ala Asn Val Ser Ser Phe lie Tyr Asp Lys 
85 90 95 

He Gin Glu Ala Gin Glu Gin Gin 
100 

(2) INFORMATION FOR SEQ ID NO: 101: 
(i) SEQUENCE CHARACTERISTICS: 

(A) length: 35 amino acids 

(B) TYPE: amino acid 



(C) STRANDEDNESS: single 
(D) 



TOPOLOGY: linear 
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(ii) MOLECULE type: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 

Arg Leu Leu Ala Leu Glu Thr Phe lie Gin Asn Gin Gin Leu Leu Asn 
15 10 15 

Leu Trp Gly Cys Lys Asn Arg Leu lie Cys Tyr Thr Ser Val Lys Trp 
20 25 30 

Asn Lys Thr 
35 

INFORMATION FOR SEQ ID NO: 102: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 877 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: 

Met Thr Ala lie Met Lys Ala Met Gly Lys Arg Asn Arg Lys Leu Gly 
15 10 15 

lie Trp cys Leu lie Leu Ala Leu lie lie Pro cys Leu Ser cys Asn 
20 25 30 

Gin Leu Tyr Ala Thr val Tyr Ser Gly val Pro val Trp Glu Asp Ala 
35 40 45 

Lys Pro Thr Leu Phe Cys Ala Ser Asp Ala Asn Leu Thr ser Thr Glu 
50 55 60 

Gin His Asn lie Trp Ala Thr Gin Ala Cys Val Pro Thr Asp Pro Ser 
65 70 75 80 

Pro Asn Glu Tyr Glu Leu Lys Asn val Thr Gly Lys Phe Asn He Trp 
85 90 95 

Lys Asn Tyr lie val Asp Gin Met His Glu Asp lie lie Asp Leu Trp 
100 105 110 

Asp Gin Ser Leu Lys Pro Cys val Gin Met Thr Phe Leu Cys val Gin 
115 120 125 

Met Asn cys Thr Asp lie Lys Asn Ser lie Asn Thr Thr Asn ser Pro 
130 135 140 

Leu Asn ser Asn Asn Thr Lys Glu val Lys Gin Cys Asp Phe Asn val 
145 150 155 160 

Thr Thr val Leu Lys Asp Lys Gin Glu Lys Lys Gin Ala Leu Phe Tyr 
165 170 175 
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Val Thr 

Arg Leu 

val ser 
210 

Ala He 
225 

Lys Asn 

Ser Thr 

lie Met 

Leu Asn 
290 

lie Gin 
305 

Ser Asn 
Thr Asp 
Leu Val 
ser Gly 

370 

Glu Phe 
385 

cys Lys 

Asn Asn 

val Arg 

Pro Gly 
450 

Leu Asp 
465 

pro Gly 
Tyr Lys 



Asp Leu 
180 

lie Asn 
195 

Phe Glu 

Phe Lys 

val Thr 

Gin Leu 
260 

Gly Lys 
275 

Thr Asn 

Lys lie 

Thr Lys 

Trp Asn 
340 

Glu Tyr 
355 

Glu Asp 

Phe Tyr 

Lys Asn 

Ser Asn 
420 

Asp Trp 
435 

Asn Leu 
Thr Pro 

Gly Gly 



val val 
500 



val Lys lie Asn 
Cys Asn 
Pro lie 



Ser Thr 
200 



Cys Asn 
230 

val val 
245 

lie Leu 

Asn lie 

He Thr 

Met Ala 
310 

Gly Asp 
325 

Lys Ala 

Asn Gin 

Ala Glu 

Cys Asn 
390 

Met Thr 
405 

Gly Thr 
Met Arg 
Val cys 



Pro lie 
215 

Glu Thr 

Thr cys 

Asn Gly 

ser Asp 
280 

lie Ala 
295 

Gly Pro 

Thr Arg 

Leu Lys 

Thr Asp 
360 

val Thr 

375 

Thr Asn 
Asn Asn 
Gin Ala 



Gly Gly 
440 

Arg Ser 
455 



Ala Thr ser Asn 
185 

Thr lie Arg Gin 



His Tyr cys Ala 
220 

Gly Phe Asn Gly 
235 

Thr His Gly lie 
250 

Thr Leu Ser Lys 
265 

ser Gly Glu Asn 



Cys Glu Arg Pro 
300 

Met Ala Trp Tyr 
315 

Ala Ala Tyr Cys 
330 

Asn lie Thr Glu 
345 

Val Thr Met Lys 



Asn Phe Phe Phe 
380 

Arg Leu Phe Asn 
395 

Lys lie Asn Cys 
410 

lie Pro cys Arg 
425 

Ser Gly Leu Tyr 



Lys Thr 
Lys Asp 
Arg val Lys Pro 



Trp Asn 
470 

Asp Met 
485 



Asn lie Thr Gly 
460 

His Pro Asn Ser 
475 

lie Trp Arg Thr 
490 

Phe Ser val Ala 
505 



Glu Thr Met Tyr 
190 

Ala Cys Pro Lys 
205 

Pro Ala Gly Cys 



Thr Gly Leu cys 
240 

Lys Pro Thr val 
255 

Gly Asn lie Thr 
270 

lie Leu lie Thr 
285 

Gly Asn Gin Thr 



ser Met Ala Leu 
320 

Asn Tyr Ser Ala 
335 

Arg Tyr Leu Glu 
350 

Phe Gly Asn His 
365 

Asn cys His Gly 



His Thr Phe Ser 
400 

Thr Asn lie ser 
415 

Leu Arg Gin val 

430 

Ala Pro Pro lie 
445 

Met He Leu Gin 



Thr Thr Leu Arg 
480 

Gin Leu Phe Lys 
495 

pro Thr Lys He 
510 
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Ala Arg Pro Thr lie Gly Thr Arg Ser His Arg Glu Lys Arg Ala Ala 
515 520 525 

Gly Leu Ala Met Leu Phe Leu Gly lie Leu Ser Ala Ala Gly Ser Thr 
530 535 540 

Met Gly Ala Ala Ala Thr Ala Leu Thr val Arg Thr Gin His Leu lie 
545 550 555 560 

Lys Gly lie Val Gin Gin Gin Asp Asn Leu Leu Arg Ala lie Gin Ala 
565 570 " 575 

Gin Gin His Leu Leu Arg Pro Ser Val Trp Gly lie Arg Gin Leu Arg 
580 585 590 

Ala Arg Leu Leu Ala Leu Glu Thr Phe lie Gin Asn Gin Gin Leu Leu 
595 600 605 

Asn Leu Trp Gly Cys Lys Asn Arg Leu He Cys Tyr Thr Ser val Lys 
610 615 620 



m 



ry 



Trp Asn Lys Thr Trp Gly Gly Asp Asn Glu ser lie Trp Asp Glu Leu 
625 630 635 640 

Thr Trp Gin Gin Trp Asp Gin Gin lie Asn Asn val Ser Ser Phe He 
645 650 655 

Tyr Glu Lys lie Gin Glu Ala Gin Glu Gin Gin Glu Lys Asn Glu Lys 
660 665 670 

Glu Leu Leu Glu Leu Asp Glu Trp Ala Ser lie Trp Asn Trp Leu Asp 
675 680 685 

lie Thr Lys Trp Leu Trp Tyr lie Lys lie Ala lie lie lie Val Gly 
690 695 700 

Ala Leu lie Gly val Arg Val val Met lie Val Leu Asn Leu Val Lys 
705 710 715 720 

Asn lie Arg Gin Gly Tyr Gin Pro Leu Ser Leu Gin lie Pro lie Gin 
725 730 735 

Gin Gin Ala Glu Val Gly Thr Pro Gly Gly Thr Gly Glu Gly Gly Gly 
740 745 750 

Asp Glu Asp Arg Arg Arg Trp Thr Pro Leu Pro Gin Gly Phe Leu His 
755 760 765 

Leu Leu Tyr Thr Asp Leu Arg Thr lie lie Leu Trp lie Tyr His Leu 

770 775 780 

Leu ser Asn Leu Ala Ser Glu lie Gin Lys Leu lie Arg His Leu Gly 
785 790 795 800 

Leu Gly Leu Trp lie He Gly Gin Arg Thr lie Glu Ala Cys Arg Leu 
805 810 815 

Phe Lys Ala He lie Gin Tyr Trp Leu Gin Glu Leu Gin Thr Ser Ala 
820 825 830 

Thr Asn Leu Leu Asp Thr val Ala val Ala val Ala Asn Trp Thr Asp 
835 840 845 

Ser Thr He Leu Gly He Gin Ser lie Gly Arg Gly He Leu Asn lie 
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850 855 860 

Pro Arg Arg lie Arg Gin Gly Leu Glu Arg Leu Leu Leu 
865 " 870 875 

INFORMATION FOR SEQ ID NO: 103: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 861 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 

Met Arg Val Lys Glu Lys Tyr Gin His Leu Trp Arg Trp Gly Trp Lys 
1 ~ 5 10 15 

Trp Gly Thr Met Leu Leu Gly lie Leu Met He Cys Ser Ala Thr Glu 
20 25 30 

Lys Leu Trp val Thr val Tyr Tyr Gly val Pro Val Trp Lys Glu Ala 
35 40 45 

Thr Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu 
50 55 60 

val His Asn val Trp Ala Thr His Ala cys val Pro Thr Asp Pro Asn 
65 70 75 80 

Pro Gin Glu val val Leu val Asn val Thr Glu Asn Phe Asn Met Trp 
85 90 95 

Lys Asn Asp Met val Glu Gin Met His Glu Asp lie lie ser Leu Trp 
100 105 110 

Asp Gin ser Leu Lys Pro Cys val Lys Leu Thr Pro Leu cys val ser 
IIS 120 125 

Leu Lys cys Thr Asp Leu Gly Asn Ala Thr Asn Thr Asn Ser Ser Asn 
130 135 140 

Thr Asn Ser Ser Ser Gly Glu Met Met Met Glu Lys Gly Glu lie Lys 
145 150 155 160 

Asn Cys Ser Phe Asn lie Ser Thr ser lie Arg Gly Lys val Gin Lys 
165 170 175 

Glu Tyr Ala Phe Phe Tyr Lys Leu Asp He lie Pro lie Asp Asn Asp 
180 185 190 

Thr Thr Ser Tyr Thr Leu Thr Ser Cys Asn Thr Ser Val lie Thr Gin 
195 200 205 

Ala Cys Pro Lys val Ser Phe Glu Pro lie Pro lie His Tyr cys Ala 
210 215 220 
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Leu Arg Ala lie Glu 

565 

Gly lie Lys Gin Leu 
580 

Lys Asp Gin Gin Leu 
595 

Cys Thr Thr Ala Val 
610 

Glu Gin lie Trp Asn 
625 

Asn Asn Tyr Thr Ser 
645 

Gin Gin Glu Lys Asn 
660 

Ser Leu Trp Asn Trp 
675 

He Phe lie Met lie 
690 



Ala Gin Gin His Leu Leu Gin Leu Thr Val Trp 
570 575 

Gin Ala Arg lie Leu Ala Val Glu Arg Tyr Leu 
585 590 

Leu Gly lie Trp Gly cys Ser Gly Lys Leu lie 
600 605 

Pro Trp Asn Ala Ser Trp Ser Asn Lys Ser Leu 
615 620 

Asn Met Thr Trp Met Glu Trp Asp Arg Glu lie 
630 635 640 

Leu lie His Ser Leu lie Glu Glu Ser Gin Asn 
650 655 

Glu Gin Glu Leu Leu Glu Leu Asp Lys Trp Ala 
665 670 

Phe Asn lie Thr Asn Trp Leu Trp Tyr lie Lys 
680 685 

val Gly Gly Leu val Gly Leu Arg He val Phe 
695 700 



Ala val Leu Ser lie 
705 

Ser Phe Gin Thr His 

725 

Gly lie Glu Glu Glu 
740 

Leu Val Asn Gly ser 
755 

Cys Leu Phe Ser Tyr 
770 

Arg lie val Glu Leu 
785 

Trp Trp Asn Leu Leu 
805 

Val Ser Leu Leu Asn 
820 

Arg Val lie Glu val 
835 

Pro Arg Arg lie Arg 
850 



Val Asn Arg val Arg Gin Gly Tyr Ser Pro Leu 
710 715 720 

Leu Pro Thr Pro Arg Gly Pro Asp Arg Pro Glu 
730 735 

Gly Gly Glu Arg Asp Arg Asp Arg Ser lie Arg 
745 750 

Leu Ala Leu lie Trp Asp Asp Leu Arg Ser Leu 
760 765 

His Arg Leu Arg Asp Leu Leu Leu lie Val Thr 
775 "* 780 

Leu Gly Arg Arg Gly Trp Glu Ala Leu Lys Tyr 
790 795 800 

Gin Tyr Trp Ser Gin Glu Leu Lys Asn Ser Ala 
810 815 

Ala Thr Ala lie Ala Val Ala Glu Gly Thr Asp 
825 830 

val Gin Gly Ala Cys Arg Ala lie Arg His lie 
840 " 845 

Gin Gly Leu Glu Arg lie Leu Leu 
855 ~ 860 
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